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DESCRIPTION 



Method of Data Transmission, Transmitting Apparatus Using the Same Method, 
Method of Data Reception and Receiving Apparatus Using the Same Method 



Technical Field 

The present invention relates to a method of communicating packet data 
through a transmission line. 

Background Art 

When packet data is transmitted, several packet data are gathered to 
form a data having a fixed length, and sync patterns are added to the data 
before transmission. A receiver detects the sync patterns and then extracts the 
packet data. This is a known method in this field. In other words, this data 
stream comprises a plurality of data placed between the sync patterns disposed 
at fixed intervals. 

In general, the receiver detects the sync patterns, and when two sync 
patterns at a given intervals are detected, these two patterns are determined 
right sync patterns, then the receiver starts securing the sync referencing the 
positions of the sync patterns. 

A flywheel fashion is one of the securing methods, and according to the 
flywheel fashion, when right sync patterns are detected, windows are opened at 
the given intervals referencing the detected positions, then only the sync 
patterns are examined through the windows again. This is a known method in 
the field, and is used not only in communication but also in VCRs for sync 
security. However, this method may encounter the following problems. 
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A series of sync patterns recognized as right sync patterns ignites the 
flywheel action for sync security. If sync patterns are detected in series at 
wrong places, sync security is activated on a phase independent of data 
transmission, and as a result, wrong data is received. 
5 One of the major factors in detecting wrong sync patterns is the problem 

of generating so called 'pseudo sync pattern*. In other words, the same pattern 
as the sync pattern occur with a certain probability in the data being 
transmitted. When a signal, of which bit-structure cannot be predicted, such 
as a video signal or an audio signal is transmitted, this problem is inevitable. 
n 10 In particular, when a fixed pattern occurs at a fixed position during the data 
? transmission, the pseudo sync patterns thus occur at fixed intervals. Therefore, 

L? the pseudo sync pattern may start the flywheel action. As a result, the receiver 

receives totally different data. 

In order to solve this problem, a plurality of different sync patterns are 
U 15 used. Japanese Patent Application Non-examined Publication No. S61-168173 
discloses the method of using plural types of sync patterns. Although using 
plural different sync patterns, this prior art places plural different sync patterns 
in series with respect to sequential data thereby recording or playing back the 
data, i.e. prolong the sync pattern thereby reducing the probability of the pseudo 
20 sync pattern. Therefore, as long as the pattern occur at fixed intervals during 
the data transmission, this prior art cannot solve the problem, but adversely it 
increases data redundancy, which entails a larger size of circuit. 

In other words, to realize a communication method eliminating the 
pseudo sync pattern and allowing reliable sync security, conventional methods 
25 have inherent problems discussed above, i.e. prolonging a bit length of the sync 
pattern thereby increasing the data redundancy, which needs a larger circuit. 



Summary of the Invention 

The present invention addresses the problem discussed above and aims to 
provide a stable communication method with a normal sync security using a 
sync pattern comprising less numbers of bits. A wrong sync security due to 
pseudo sync patterns is avoided although the less number of bits are used. 

The present invention uses a method of packet data transmission in 
which sync patterns are added to packet data before the data is transmitted. 

This method comprising the steps of: 

(a) generating a fixed pattern formed of f m f words ('m' is an integer 
not less than 0 (zero)); 

(b) generating plural types of variable patterns formed of 'n 1 words 
('n 1 is an integer not less than 1 (one)); 

(c) generating a sync pattern formed of 'q* words ('q' = 'm f + f n ? ), i.e. 
combining the fixed pattern and the variable pattern; 

(d) controlling over generating the sync pattern so that the 
respective variable patterns included in at least two consecutive packets may 
comprise different bit- structure. 

Brief Description of the Drawings 

Fig. 1 is a block diagram illustrating a transmitting method in accordance 
with a first exemplary embodiment of the present invention. 

Fig. 2 is a timing chart of the communication method shown in Fig. 1. 

Fig. 3 is a timing chart illustrating a control-timing- relation between sync 
pattern generating control means and sync pattern generating means. 

Fig. 4 is a block diagram of a receiving apparatus in accordance with the 
second exemplary embodiment. 

Fig. 5 is a timing chart illustrating an operation of the receiving 
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apparatus shown in Fig. 4. 

Fig. 6 illustrates bit-structure of a fixed pattern. 

Fig. 7 is a timing chart for sync security of sync pattern securing means in 
accordance with the second embodiment of the present invention. 
5 Fig. 8 is a timing chart at extracting a specific DIF block. 

Fig. 9 illustrates a construction of a packet data of DVCPR025. 

Fig. 10 illustrates DIF block rows. 

Fig. 11 is a schematic diagram of the DIF block. 

; r% 

;S 10 Detailed Description of Preferred Embodiments 
^ (Exemplary Embodiment 1) 

The first exemplary embodiment of the present invention is demonstrated 
l ^ hereinafter with reference to Figs. 1, 2, 3, 4, 5, 9, 10, 11. 

^ In this embodiment, the following data are used as packet data to be 

I y 15 transmitted: packet data of interface (DIF stream) between apparatuses of (a) 
q audio data of digital video for a professional use, (b) compressed video data, and 

(c) additional data. The DIF stream is standardized based on "Specifications of 
Digital Interface for Consumer Electric Audio/Video Equipment" December, 
1995 HD DIGITAL VCR CONFERENCE, one of standards of digital interface of 
20 "Specifications of Consumer-Use Digital VCRs using 6.3 mm magnetic tape" 
December, 1994 HD DIGITAL VCR CONFERENCE. 

In this embodiment, a system (hereinafter referred to as DVCPR025) of 
25 Mbps video compression rate, and frame structure is 525/60 (525 scanning 
lines, 60 Hz) is used among other DIF stream structures. 
25 Fig. 9 shows a DIF stream of DVCPR025. In Fig. 9, DIF stream 9001 of 

one video frame period comprises a plurality of DIF sequences. DIF stream 
9001 of one video frame comprises 10 pes. of DIF sequences 9002. 
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Each DIF sequence is divided into plural sections responsive to types of 
stored data. DIF sequence structure 9003 comprises a header section, sub-code 
section, VAUX section, and audio-video section. Each section is detailed in 
9004 of Fig. 9. Each section equally comprises packets having a regular length 
of 80 bytes, this packet being referred to as DIF block 9005. 

Fig. 1 is a block diagram of a communication method in accordance with 
this first embodiment. In Fig. 1, packet data generating means 001 generates a 
DIF sequence and a timing signal, i.e. reference timing signal of the DIF 
sequence, both shown in Fig. 9, from an input compressed video signal. Sync 
pattern generating means 002 generates a sync pattern for transmission 
following the control by sync pattern generating control means 003. 
Transmission means 005 transmits a signal supplied from sync pattern 
generating means 002 and header data generating means 004. The heart of 
the present invention lies in sync pattern generating means 002 and sync 
pattern generating control means 003. 

Fig. 2 is a timing chart of the communication method of the present 
invention. An operation of the circuit shown in Fig. 1 is described with 
reference to Fig. 2. In the description, a high level and low level of logic signal 
is expressed by 'H' and 'L' respectively, and a high-impedance state by f ZZ\ 

DIF sequence 2002 is tapped off from packet data generating means 001, 
and is the same as the DIF sequence shown in Fig. 9. DIF timing signal 2001 
advances by 82 clocks from a head of effective data of DIF sequence and turns to 
'IT only for one clock at given intervals. 

Sync pattern 2003 generated by sync pattern generating means 002 
hatches a sync pattern section. Header data 2004 is supplied from header data 
generating means 004. Transmission signal 2005 is tapped off from 
transmitting means 005. Sync patterns of signal 2005 are detailed in 2006, 
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2007, 2008 and 2009. In this first embodiment, two types of sync patterns are 
used. 

Sync pattern 2006 (hereinafter referred to as sync pattern A) consists of 8 
bytes combining 3 bytes (m = 3, one word = one byte) of fixed pattern with 5 
5 bytes (n = 5) of variable pattern (hereinafter referred to as variable pattern A). 
Sync pattern 2007 (hereinafter referred to as sync pattern B) is formed of 3 
bytes of fixed pattern and 5 bytes of variable pattern (hereinafter referred to as 
variable pattern B). 2008 indicates sync pattern A and 2009 indicates sync 
□ pattern B. In other words, sync pattern A and sync pattern B alternate in this 

i=S 10 embodiment. In 2006, 2007, 2008 and 2009, fixed pattern is formed of f e3cbaa\ 
m variable pattern A is formed of , 4ceacd7a81 t and variable pattern B f cd7aea814c ? 

j«n (all are expressed in hexadecimal notation). 

] ?s These regular and variable patterns are determined based on the 

following basis. In general, compressed video data such as DIF stream uses 
j"U 15 variable length code (VLC code), and therefore, the data is random data. In 
Q order to reduce the probability of pseudo sync in the random data, a longer sync 

pattern is advantageous. However, the shorter sync pattern is desirable from 
the view point of reducing redundancy as well as simplifying processing 
circuitry. 

20 A permissible probability of pseudo sync in a professional use is no more 

than once in 10,000 years. Computer simulation for finding the sync pattern 
length satisfying this condition results in 8 bytes. Because 3 bytes are assigned 
to a fixed pattern length as same as an ID of DIF block data, 5 bytes is assigned 
to a variable pattern. 

25 In the DIF stream, fixed patterns and variable patterns are selected so 

that sections where data regularly occurs differ from the sync patterns in bit- 
structure as much as possible. 
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DIF block ID is one of the sections where fixed data occur in the DIF 
stream. Further, fixed data tend to occur at HO, SCO, SCI, VAUX and audio 
auxiliary data included in audio data in sections where a DIF block ID is 
connected. 

5 Consecutive 3 bytes extractable from these sections where fixed data tend 

to occur and every possible combinations of 3 bytes in a DIF stream are 
compared. Then f e3cbaa' is selected as a fixed pattern because this has the 
most different bit-structure and the least probability of pseudo sync pattern. 
j ^ Further, consecutive 5 bytes from the sections and every possible 

10 combinations of 5 bytes in a DIF stream are compared. Then f 4ceacd7a8r and 
CP 'cdTaeaSMc* are selected as variable patterns because these two have the most 

i;n different bit-structure, the least probability of pseudo sync pattern, and also 

easiness of a variable-pattern-occurrence is considered. 
i,£ These variable patterns can occur just by changing the order of combining 

15 the bytes therein and yet cannot occur just by shifting one of these two variable 
':Z patterns. 

Fig. 3 is a timing chart illustrating a control-timing-relation between sync 
pattern generating control-means 003 and sync pattern generating-means 002. 
Fig. 3 details a control signal supplied to generating-means 002 from control- 

20 means 003 as well as a sync pattern supplied from generating-means 002. 

In Fig. 3, clock 3001 operates the entire circuit shown in Fig. 1. DIF 
timing signal 3002 is the same as 2001 shown in Fig. 2. Control signals 3003 
and 3004 are supplied from control-means 003 to generating-means 002. 
Control signal 3003 is reset to zero (0) at the clock next to the logic level H of 

25 DIF timing signal 3002, and is counted up every clock as a counter until it 
reaches to eight (8) from which the signal keep remaining at 8. Control signal 
3004 reverses at the clock next to the logic level H of DIF timing signal 3002, i.e. 
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signal 3004 reverses at every DIF sequence. Sync pattern generating-means 
002 generates the sync patterns 3005 (the same as 2003 shown in Fig. 2) 
responsive to control signals 3003 and 3004. 



^Sync pattern generating-means 002 outputs the fixed pattern 'e3cbaa f at 
the clock next to 0, 1, 2 of control signal 3003, and outputs the variable pattern A 
'4ceacd7a81 ? at the clock next/t£ 3, 4, 5, 6, or 7 of control signal 3003 and when 
control signal 004 staysjkfgic level L. When control signal 004 stays at logic 
level H and control ^nal 3003 takes a value of 3, 4, 5, 6, or 7, generating-means 
002 outputs variable pattern B f cd7aea814c' at the clock next to the respective 
values. Sync pattern generating-means 002 repeats these operations thereby 
outputting sync pattern A and sync pattern B alternately as signal 2003. The 
control method shown in Fig. 3 is an example and other control methods may be 
us^d. 

Fig. 10 details DIF block sequence. In Fig. 10, reference marks are 
assigned to the following meanings: 
HO = header DIF block; 
SCO, SCI = sub-code DIF block; 

VA0, VA1, VA2 = video auxiliary DIF (video AUX) block (VAUX); 

AO, Al, A8 = audio DIF block; and 

V0, VI, V134 = video DIF block. 

In other words, the alphabetic letters of each DIF block represent section 
types of the DIF blocks, and numeric digits represent the DIF block numbers of 
respective section types. Each DIF block has 80 bytes length as shown by 9005. 
Each block includes the data as follows: 

Header DIF: control data about the DIF sequence 

Audio DIF block: audio data and auxiliary data about the audio 

Video DIF block: video data 




Video auxiliary DIF block (VAUX): auxiliary data about the video 
Sub-code DIF block: other additional data 
Fig. 11 is a schematic diagram of the DIF block. DIF block 9005 shown 
in Fig. 9 is detailed hereinafter with reference to Fig. 11. DIF block 1101 in Fig. 
11 is a packet having a regular length of 80 bytes. Heading 3 bytes includes 
DIF block ID, and remaining 77 bytes stores data. DIF block ID 1102 details 
itself and its heading bytes and onward are assigned to ID0, ID1, and ID2 in this 
order. 

Bits 7-5 (SCT2, SCT1, SCT0) of ID0 represent a section type of the DIF 
block. Table 1 shows correspondence between the values of SCT2, SCT1, SCT0 
and the section types. 

TABLE 1 



SCT2 


SCT1 


SCT0 


section type 


0 


0 


0 


header section 


0 


0 


1 


sub-code 


0 


1 


0 


VAUX 


0 


1 


1 


audio 


1 


0 


0 


video 


1 


0 


1 




1 


1 


0 


reserved 


1 


1 


1 





'000' represents a header, '001' represents a sub-code, '010' VAUX, '011' 
audio, '100' video, and '101', '110*, 'ill' represent reserves. In other words, the 
section types in the IDs of DIF blocks shown in Fig. 10 are expressed as follows: 
HO: '000', SCO and SCI: '001', VA0, VAl and VA2: '010', A1.A2,.... 

A9: '011', V0, VI, V134: '100'. Alphabetic letters represent the section 

types as previously discussed. Reserved code is reserved in the standard 
specification; however, they are not practically used. 
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Bits 7-4 (Dseq3, Dseq2, Dseql, DseqO) of IDO represent DIF sequence No. 
to which the DIF block belongs. Table 2 shows correspondence between the 
values of Dseq3, Dseq2, Dseql, DseqO and the DIF sequence Nos. 



TABLE 2 





Dseq3 


Dseq2 


Dseql 


DseqO 






0 


0 


0 


0 


DIF sequence No.O 




0 


0 


0 


1 


DIF sequence No.l 




0 


0 


1 


0 


DIF sequence No.2 




0 


0 


1 


1 


DIF sequence No. 3 




0 


1 


0 


0 


DIF sequence No.4 




0 


1 


0 


1 


DIF sequence No. 5 




0 


1 


1 


0 


DIF sequence No.6 


'ft 


0 


1 


1 


1 


DIF sequence No.7 




1 


0 


0 


0 


DIF sequence No.8 


in 


1 


0 


0 


1 


DIF sequence No".9 




1 


0 


1 


0 






1 


0 


1 


1 






1 


1 


0 


0 


not used 


a 


1 


1 


0 


1 






1 


1 


1 


0 






1 


1 


1 


1 
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DIF sequence No. begins with 0 and ends with 9, thus total 10 values 
correspond to he DIF sequence Nos., and remaining values are not used. The 
DIF blocks belonging to a DIF sequence have the same DIF sequence No., i.e., 
all the 150 DIF blocks shown in Fig. 10 have identical DIF sequence No. DIF 

10 sequence No. f 0 f is assigned to all the DIF blocks in DIF sequence 0 having 
reference mark 9002, and DIF sequence No. T is assigned to all the DIF blocks 
in DIF sequence 1, and the number is incremental onward. 

ID2 (DBN7, DBN6, DBN5, DBN4, DBN3, DBN2, DBN1, DBN0) 
represents each DIF block No. of respective section types in a DIF sequence. To 

15 be more specific, the block Nos. are assigned to respective section types as 
follows: 
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HO = 'OOh', SCO = 'OOh', SCI = '01h', VAO = 'OOh', VA1 = '01h', 
VA2 = '02h', AO = 'OOh', ik= 'Olh', A2 = '02^, A3 = '03h\ A4 = '04h', A5 
= '05h\ A6 = '06h*, A7 = '07h', A8 = '08h', A9 = *09h\ VO = 'OOh', VI = 

'Olh*, V134 = '86h' ( , 134d'). In other words, numeric digits in Fig. 10 are the 

DIF block Nos. In this description, 'h' stands for a hexadecimal notation, and 
'd' stands for a decimal notation. Table 3 shows correspondences between the 
DIF block Nos. and DBN7, DBN6, DBN5, DBN4, DBN3, DBN2, DBN1, DBNO. 



TABLE 3 



DBN7 


DBN6 


DBN5 


DBN4 


DBN3 


DBN2 


DBN1 


DBNO 




0 


0 


0 


0 


0 


0 


0 


0 


DIF Block No.O 


0 


0 


0 


0 


0 


0 


0 


1 


DIF Block No. 1 


0 


0 


0 


0 


0 


0 


1 


0 


DIF Block No.2 


0 


0 


0 


0 


0 


0 


1 


1 


DIF Block No.3 




















1 


0 


0 


0 


0 


1 


1 


0 


DIF Block 
No. 134 


1 


0 


0 


0 


0 


1 


1 


1 


not used 




















1 


1 


1 


1 


1 


1 


1 


1 


not used 



A video section has the greatest number of DIF blocks, i.e. 135 blocks, and 
the greatest DIF block No. is 134. The number f 87h' ('lSSd') and onward are 
thus not used. 



ID0 f s bit 4 and IDl's bits 2-0 are reserved bits and thus not used. 
Default value is 1. FSC of IDl is used when the video compression rate is 50 
Mbps, and takes either 0 or 1. In this embodiment, 25 Mbps is used as an 
example and in this case, FSC takes always 0. Bits 3-0 of ID0 takes 0 or 1 
arbitrarily. 
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As such, some numbers are not used in section types, DIF sequence Nos. 
and DIF block Nos. in a DIF stream. 

A structure and an operation of a receiving apparatus are demonstrated 
hereinafter. Fig. 4 is a block diagram of a receiving apparatus circuit. In Fig. 
4, receiving means 4001 receives data (2005 in Fig. 2) transmitted from 
transmitting means 005 shown in Fig. 1. An output from receiving means 4001 
is supplied to sync pattern detector 4002, header data extracting means 4003 
and DIF sequence extracting means 4004 respectively. 

Fig. 5 is a timing chart illustrating an operation of the receiving 
apparatus. Sync pattern detecting means 4002 detects a sync pattern from 
signal 5000 (the same as 2005 in Fig. 2, it is transmitted by transmitting means 
005 and arrives at receiving means 4001) received by receiving means 4001. 
Before the sync pattern is detected, switch 4006 is coupled to sync pattern 
detecting means. After the sync pattern is detected, sync pattern securing 
means 4005 functions whereby switch 4006 is coupled to the securing means 
and operates a flywheel action. Further, securing means generates a reference 
signal for header data extracting means 4003 and DIF sequence extracting 
means 4004. 

In signal 5000, as arrow marks with f A ! and f B ? point, sync patterns A and 
B are alternately superimposed on the signal. When detecting means 4002 and 
securing means 4005 detect the two sync patterns alternately, these two means 
generate a reference signal 5001. Based on this reference signal, header 
extracting means 4003 measures timing with a counter mounted therein, and 
extracts and outputs a header data at the timing the header data has been input 
(5003). Based on this signal 5003, DIF sequence extracting means 4004 counts 
a timing with a counter mounted therein, and extracts and outputs the DIF 
sequence data at the timing the DIF sequence data is input (5004). 
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As an example, assume that a pseudo sync pattern is inserted into a 
header data. When a regular address, such as a source address or a target 
address, is input into a header data, a pseudo sync pattern appears at fixed 
intervals in every header data of signal 5000 if the regular data is longer than 
5 the sync pattern (in this embodiment, sync pattern has 8-byte length). Signal 
5005 illustrates that the same pattern as the sync pattern appears in every 
header data. Sync pattern detecting means 4002 detects sync pattern A every 
header data; however, in this embodiment, sync pattern A alternates with sync 
□ pattern B. Because sync pattern B is not detected after sync pattern A in a 

£p 10 given timing, the sync pattern is detected every other place as signal 5006 
iiri illustrates, which is determined to be an irregular detection. Thus securing 

;=n operation (flywheel action) is not activated at this timing, and sync-pattern- 

^ securing-means 4005 is prevented from generating a reference signal at a wrong 

[*[ timing to header-data-extracting means 4003 as well as to DIF sequence 

15 extracting means 4004. 
G In the same manner, a sync pattern can be incidentally inserted into a 

DIF sequence. For instance, when video signals change only little between 
frames, or a compression data incidentally becomes a sync pattern in a 
DVCPRO video compression format, the sync patterns appear at fixed intervals. 
20 However, in this case, as signal 5007 illustrates, the sync patterns are detected 
at every DIF sequence, sync pattern A alternates with sync pattern B. Because 
sync pattern B is not detected after sync pattern A in a given timing, the sync 
pattern is detected every other place as signal 5006 illustrates, which is 
determined to be an irregular detection. Thus securing operation (flywheel 
25 action) is not activated at this timing, and sync-pattern-securing-means 4005 is 
prevented from generating a reference signal at a wrong timing to header-data- 
extracting means 4003 as well as to DIF sequence extracting means 4004. 
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An operation of the sync security in this first embodiment is hereinafter 
demonstrated. Signal 5002 illustrates a window of the flywheel action, i.e. a 
securing operation (window is opened at logic H). The sync security starts 
working at the first two sync patterns shown in signal 5001, and the third sync 
5 pattern and onward examine whether or not an input data is a sync pattern only 
when the window opens. In general, the flywheel action uses a window having 
the same length as the sync pattern in order to detect the sync pattern. In this 
embodiment, two sync patterns, i.e. patterns A and B, are used. The leading 3- 
□ bytes have fixed patterns, and the same patterns thus always appear at 3-bytes 

m 10 where the window opens. Therefore, it is enough to examine the input data 
rji with the windows of 3-bytes, which shortens the examining period, and since the 

ijj examining pattern is a fixed pattern, which allows the flywheel action to 

^ function in a substantially simple circuit. 

;"~ I n other words, the present invention allows using a plurality of sync 

^" 15 patterns to avoid a pseudo sync pattern being used for erroneous 
C3 synchronization even when the pseudo sync patterns appear at fixed positions in 

data. As a result, only normal sync patterns are secured against losing sync, 
and a safety communication can be provided. 

This is another advantage of the present invention using a plurality of 
20 sync patterns, i.e. part of the patterns are fixed patterns so that sync pattern 
generating means 002 can be constructed by rather simple circuitry. The 
receiving apparatus of the present invention allows the sync security action to 
be practiced with ease, therefore, sync pattern detecting means 4002 and sync 
pattern securing means 4005 can be also constructed by simple circuitry. 
25 In this embodiment, the byte (word) of the variable pattern A is 

f 4ceacd7a8r and that of the variable pattern B is , cd7aea814c f which is just 
changed in the order of pattern A. This allows a ROM to be small in capacity 
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when sync pattern generating means 002 generates a pattern therein using the 
ROM, and yet, only changing an order of reading from the ROM accommodates 
both of patters A and B. As a result, substantially small circuitry as a whole 
can function. When a combinational circuit generates a pattern, not to mention, 
the circuit can be constructed by a small circuitry. Sync pattern detecting 
means 4002 and sync pattern securing means 4005 can be also constructed by 
simple circuitry. 

A fixed pattern of 3-bytes is used as part of the sync pattern, thus a 
structure of 8 x 2 — 3 = 13-bytes effects two types of sync pattern, i.e. 8x2 = 
16-bytes. Further, the variable pattern comprises 5-bytes combined, thus the 
pattern actually structured by 8-bytes, which effects 16-bytes. In other words, 
a sync pattern having less number of bits and a simple circuit can realize a 
reliable synchronization, which assures a safety communication. 

Fig. 4 illustrates a receiving apparatus of the present invention; however, 
a transmitting apparatus and a method of transmitting are effective not only to 
the receiving apparatus shown in Fig. 4 but also to every case where a pseudo 
sync pattern may appear. 

In this embodiment, header data and DIF sequence as data to be 
transmitted are used for demonstration. In general, the header data stores a 
sequence No. per transmittance unit (DIF sequence in this case) a source 
address, a target address and other information for transmitting. Many of 
these data are regular data, and a pseudo sync tends to appear in these data; 
however, these data are not essential to the present invention. When the 
header data is not available, header data generating means 004 is omitted from 
Fig. 1. 

In this embodiment, the sync pattern shown in Fig. 2 is used; however, 
the sync pattern is not limited to this one because a plurality of variable 
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patterns formed by combining regular and variable patterns are used, which is a 
key of the present invention. Therefore, the data structure may be derived 
from other sources. 

In this embodiment, the sync pattern comprises a fixed pattern of 3-bytes 
5 and two variable patterns of 5-bytes each; however, the numbers of data (bytes) 
are not limited to this pattern, and regarding the variable pattern, as long as 
plural types of variable patterns are available, a number of types is not limited. 
The fixed pattern is arranged before the variable pattern; however, it can be 
disposed after the variable pattern, or the data of both the patterns can be 
j~ 10 disposed at random. 

In this embodiment, a DIF timing signal is used to express a timing of a 
DIF sequence; however, a specific code expressing the timing can be 
JJ1 superimposed in the DIF sequence so that the DIF sequence can be properly 

^ timed. 

ru is 

q (Exemplary Embodiment 2) 

The second exemplary embodiment of the present invention is 
demonstrated hereinafter with reference to Figs. 6, 7 and 8. The previous 
embodiment proved that the pseudo sync pattern was avoidable by the flywheel 

20 action with reference to Fig. 4. In the previous embodiment, the windows 
opened every time when the sync pattern appeared. In this second 
embodiment, the windows are arranged at narrower intervals so that the sync 
can be secured in a more reliable manner. 

In this second embodiment, a transmission header— comprising a sync 

25 pattern and a header data — contains 80 bytes = t (t = s x k; s = 80, k = 1). On 
the other hand, a leading 3-bytes (r = 3) of a DIF block works as an ID of this 
DIF block, thus a fixed pattern portion of the sync pattern at a top of the 
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transmission header and the DIF block IDs exist every 80 bytes. The inventors 
direct their attentions to this point, and build a structure allowing the sync 
patterns to open the windows every 80 bytes so that the sync can be examined. 
In Fig. 1, sync pattern generating means 002 including header-data-generating- 
means 004 is referred to as transmission-header-generating means 006. 

Fixed pattern portions of sync pattern A (indicated by 2006 in Fig. 2) and 
sync pattern B (indicated by 2007 in Fig. 2) are f e3cbaa\ Fig. 6 illustrates a 
bit-structure of the fixed pattern, and Fig. 11 illustrates a structure of the DIF 
block ID. Bit-locational relations between the fixed pattern and DIF block are 
as follows: Bit 7, bit 6 and bit 5 of SO bytes represented by 6001 corresponds to 
a location of section type (SCT), bit 7, bit 6, bit 5 and bit 4 of SI byte represented 
by 6002 corresponds to a location of DIF sequence (Dseq), and bit 7 through bit 0 
of S2 byte represented by 6003 corresponds to a location of DIF block No. (DBN). 

According to a sync security of the second embodiment, sync pattern 
securing means 4005 opens windows of 3-bytes length every 80-bytes in order to 
examine the syncs. Fig. 7 is a timing chart for sync security of sync-pattern- 
securing-means 4005 in accordance with this second embodiment. Sync 
pattern detecting means 4002 detects a sync, and when the sync security is 
activated, the detecting means opens a window of 3-bytes length at the fixed 
pattern and DIF block ID for examining an input data, but closes the windows 
at other locations, as illustrated by signal 7002. In other words, an action of 
opening 3-byte window and closing 77-byte window is repeated, so that a fixed 
pattern, section type (SCT), DIF sequence No. (Dseq) and DIF block No. (DBN) 
can be examinend, as illustrated by signal 7001. 

In a first one byte (SO) of the window, bit 7, bit 6 and bit 5 are examined. 
SCT takes a value listed in table 1, but does not take f lll f of this second 
embodiment. When '111 1 is detected, the '111' should be a sync pattern, then 
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sync pattern detecting means only examines section-type -codes within a DIF 
sequence in the order shown in Fig. 10. 

In a second byte (SI) of the window, bit 7, bit 6, bit 5 and bit 4 are 
examined. The 'Dseq' stays the same within the DIF sequence and takes a 
value listed in table 2, but does not take 1 1100' of the present invention. When 
'1100' is detected, the 'llOO' should be a sync pattern, then sync pattern 
detecting means 4002 may only examine whether or not 150 numbers of DIF 
sequence are detected in series. 

In a third byte (S2) of the window, bit 7 through bit 0 are examined. 
DBN takes a value listed in table 3, but does not take '10101010' (aah) of this 
second embodiment. When 'lOlOlOlO' is detected, this should be a sync 
pattern, then sync pattern detecting means 4002 may only examine DBNs 
within a DIF sequence in the order shown in Fig. 10. 

The second embodiment allows the sync to be secured at a shorter period, 
and rules (Fig. 10, Tables 1, 2 and 3) of the DIF block ID are examined, thereby 
enhancing the sync security. The values that DIF block ID never takes are 
assigned to the bits of fixed pattern of the sync patterns, so that the sync pattern 
is distinguishable from the DIF block. As a result, the sync pattern can be 
detected and secured in the higher reliable manner, and thus a stable 
communication can be assured. 

Further, in this second embodiment, the DIF block ID are examined every 
DIF block in sync pattern detecting means 4002 and sync pattern securing 
means 4005. Thus a data of a specific section can be extracted from the data 
received. When a DIF block ID to be desirably extracted from the specific 
section is detected, a control signal is sent to DIF sequence extracting means 
4004, and extracting means 4004 passes a DIF block of a target section 
selectively, so that the specific section is extracted. Fig. 8 is a timing chart at 
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extracting a DIF block of the specific section. 

In Fig. 8, a signal 8001 is received by receiver 4001. Window 8002 is 
used by sync pattern securing means 4005 and is the same as signal 7002 shown 
in Fig. 7. Control signal 8003 examines a section type of signal 8001 supplied 
at a timing when a window is opened by sync pattern securing means 4005, and 
turns to logic H only when a signal to be selectively passed is input. Signal 
8003 is used by DIF sequence extracting means 4004 as a control signal. DIF 
sequence extracting means 4004 allows input data 8001 to travel only when this 
control signal stays at logic H. Fig. 8 shows an example where only an audio 
signal is selectively travels. In this case, sync pattern securing means 4005 
examines bit 7, bit 6, bit 5 (SCT 2, SCT 1, SCT 0) of ID0 at the first one byte of 
the window. When ! 011 f that is an audio section type listed in table 1 is 
detected, control signal 8003 turns to logic H in effective data (77 bytes) of the 
DIF block. DIF sequence extracting means allows selectively effective data of 
audio DIF block to travel as signal 8004 illustrates. 

In this second embodiment, the transmission header contains 80 bytes; 
however, the transmission header can be added to by a DIF block length (packet 
data of a regular length) or its multiples, i.e. t = s x k (s = 80, k is an integer 
greater than 1). In such a case, the transmission data is divided into blocks of 
80 bytes respectively, and the leading 3-bytes of every block desirably do not 
show any pattern of the DIF block ID. The DIF block of 80-bytes length is used 
as an example; however, not to mention, the length is not limited to 80-bytes. 

A data transmission route is not specifically defined; however, 
asynchronous transfer mode (ATM) is preferable. When data is transmitted 
through ATM, an error correcting code (ECC) for transmission is added to the 
signal to be transmitted, then the signals are mapped into ATM cells before 
being transmitted. In this embodiment, data is taken as an example to be 
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transmitted; however, when data is recorded/reproduced to/from a VCR, a disc 
apparatus or the like, the present invention is applicable. 

As discussed above, the present invention realizes a reliable sync 
detection as well as a reliable sync security using a sync pattern having a less 
number of bits. As a result, remarkable advantages, such as a stable 
communication with circuitry in smaller size, can be provided. 

Industrial Applicability 

A method of transmitting a packet data is disclosed. When a packet data 
added with a sync pattern is transmitted, a sync pattern of f q ! words ( f q f = m + n) 
is added before transmission. The sync pattern of 'q' words are formed by 
combining a fixed pattern of 'm' words (m is an integer greater than 0) with a 
plural types of variable patterns of 'n' words On 1 is an integer greater than 1). 
In this case, the variable patterns included at least two consecutive packets 
have different bit-structures, so that the sync pattern having a less number of 
bits is used for normal sync security and for avoiding a pseudo sync pattern 
being erroneously secured. As a result, a stable communication is achievable. 



